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(57) imm 

[JfRfc^Sl L i iMnyMi-yOi (MliA I.Fe.C 
o s Ni, MgXaC r<r)lWX±X\ 0<xSl. 
1. 0. 5=Sy£l. ) TSSfl&jEffiJSftrtti:. MS 

f-^AZ&«;rfc£, !8iIg(CiJVvC6 0-1 o o-ctc 
T4. 0~4. 8VT'^«-fS. 
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[n*Sl] Li,Mn,Mi-,02?&S*l4 (fcfc'U 
Mti. Al. Fe, Co, Ni, Mg&tXC r^Sr* 

1.0. 5£y<lX'hl. ) a^lMfcftSriric^fcl- 

nm%ymmtz. ^u-^^ixm^^t. 
*£ftfM! k %msm.mwz e o~ i o ox^zx 4 . 

[11*112] Li,Mn,Mi-y02T-^$<lS (fcfc'U 
M(i, Al, Fe, Co, N i s ' Mg&tfC r 

wtemxtii i am:07c*T'ft o . o < x ^ i . 

1,0. 5SySlT**. ) m£ffltm*£&ftt+ 

fcftffiS1MIJI<oraC6 0~l 0 0'CCT4. 0-4. 

[ tt$$ 3 ] 4 . 0 -4 . 8 V<7)€E£ EPSDf S«SH 
0. 5«Bh-7BBlT'ftSll!«aiXtt2{=i2«<0 

[»*JH4] Uie«£^MSWU 4. 0-4. 8VC01: 

5 ] lt*« 1,2, fclB»««Bg*j£ 

[00 0 1] 
[0002] 

flaWfctfCofu /ML «*-C*o*x*/i,*fcj*£ff 
•f £ 'J f-^AZ&mfflfcWSJWfttfiS* ^3> . # 
★©PiTZft^ffl^vS^i: LXli. LiCo0 2 , 40 
LiNi02, LiMnz04, LiMnOiff?), Iff-'* 

iSWfcjEKiSIMrfc U Bare** 
[0003] HRC. IMico x o fclEflKSIMHi. MS 



!|I2 0 0 1-236 1 7 

2 

[0004]Witf. LiCoChRtA'LiNio.sCo 

0. 2 O2C0 J: a fcayto b ^x 7 ^;USr*tfl«gJafflJt 

»flEfitt* ZtlZtl 14 0-160 mAh/gW 1 9 
0-2 1 0mAh/g£Jt®^«Ug*®j££jgj£T' 
#,#>o2. 5-4. 3VOffiv**flE«Ttt&ff$:JfeK 

%*:#>%%»'£c?>3Xhffl%^fm. 2. 5-3. 5V« 

[ooo5]-*, imvms%-?>#>zm®t? *> 

L i Mn2 04frfc*SXK*;i/ffi*£iHI^*$Sft*fc 
3***1 00-1 2 0mAh/gT'±ie603^';Uh 

0-6 o'cvm-th^utytwM,^ tivmw&tf 

-!-<7)^, L i C0O2, L i N io.eCoo.2 
O2&I/L i Mn»04 tJSHUltffllr^'Jf-^Zartl 

(Sffl?agJiPS{i6 O'Ck^il, ji«tt5 O'COTT'^S 

[0006] L*>L, «*»«*<0ffl3fr«i. 

0 6 OX;a±"C5e^*>-?BAtt^<fH»t4ZJJC 

X^\>\ ttz, WO9 7/3 0 4 87f(4, Li Co 

2-3 o°c^<K?aau r 4 0-7 o°cc7)©?atcT^ss 

SE2. 5-3. 8VX'X.-> f >7't&t. SfflXii^ 

z<r)mm^xi>®m<nmmim<. m 

[0007] LiMnOi UlRIttCftl. ^gfi*< 
a^TSSfc^ *SSS*l.TV^. LiMnOzCOfi?. 

a M n 0 2 Stijt*^^.&il*SiSffiiiO*^ a a H *<ftI^ 
ff* B B B L i Mn0 2 ti, 2VMk(D{&\,^E. 

mmiX'ftmx-% icdx-l i m mo* £ w&M&n 

[0 008] L iMn0 2 CFe, N i . Co, CrX 

ii a 1 zmnUcjEmsmmtimmy 1 o - 1 3 4 8 1 

2tB»SS*lTt^* s . M^cLiMnMiOz (M 
• = Fe,Co,Ni,Cr,Al) «V^*ltXtg0 
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JfJSftiO^ftLiMnOiflBSilTLrfciJs %ik 
[0009]**:. L i Mn 0:i3te»*O 

aas^jK , aajfltiM i 0-3 o-«m 

fctt, #«A^*tBffl«liiOL i A 1 o. 25 M no. 75 O 

10mAh/g?*44«, \5*M9MUZ\ 
50mkh/s^±.WttZ.t. C/l 5fl5»HCWtr' 
ttfflbPl 8 0 m A h/g£±#W4 1 fc#«*$*lT 
(Young- I . Jangf>, E 1 ectroc 
hem. Solid-State Lett. , 1, 1 
3 ( 1 998) ) . 

t o o i o ] &tz. m^ikm^mwMm.mfm^ 

L i A 1 o. 05M no. 95 O2 . m^^^M^&m. 
<OLiMnOili Ivfft.&SS'CfcfcVvt 1— 2"!/M 
9WWgm#\ 0-1 50mAh/g-C&9» %WM, 
?4 ?/l/#7-3 01M ?MZ%$>tc^b®3tf1%jzl 

&SivO^ (Ye t-Mi ng Chiang^ E 
lectrochem. Solid-State Le 
tt. ,2, 1 07 (1 999) ) . 
[0011] *9MUtttfttTAL i M n Oi<0«JiJrffi 

kLT«:. Bffl»6ffitJ:*IBS^ri£* < ±iE2-POXitt 
IZimZixT^h. lUShftLiMnOittU?^ 

3t1-4*ffi*qB&S<iTV^ (ttMri 1-2112 

8) . u>>u cw^ffi-e»^nfcfc«*EafiH*i«fc 

[00 12] 
[00 13] 

[§»Bte*8rt-£fc*>tf>^g ] *%m±. L iiMnjM 
i-y02t'*$il§ (fcftfU Mte. Al, Fe, Co, 
N i , Mg&t/C r*>^4JS*'«tf*l5 l«iiLkO 
7Cffrc&9. 0<x£l. 1. 0. 5gy=SlT'£> 

) «^iMkiii*±js»i:-rsiEffiffi«rtWfc. 
mmmmiz-smztt®. mkwmmbnmmmkm 

^{C6 0~10 0' , acT4. 0—4. 8V(7)1J££EP 
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4 

[00 1 4 3 *%mi. L i,Mn,Mi-y02t'a 
SftS (fcrtfU Mii. AU Fe. Co, Ni, Mg 

"5, 0<xSl. 1 „ 0. 5£ySl"C*S. ) 

tm-mmm^mmmmbi:. »**>M*vt 
t&. lEm^mtnm^Mmcomze o-i o o-c 

tT4. 0-4. 8V0)W££®tot&Zb$:1$WLtt 

10 s y ^-7 Az<wKft^we*ffi^tatti-4 . 

[00 15] 

[f&^cOfgifcCOJF^i] jEftfflCgrf* L i iMnyMi-j 
02?*SiiS*&iSMfcftC8W-SyttO. 5tLhl« 
T-Cft*. y#0. SsftrefcSkSftjWBrFti. S 
***** < ^ ^;HSAttt®fil>Z<Jtm?fi!5:#l» 
yli#C0. 7 5-0. 9 9. $<?>tJ40. 9 0 
-0. 97Tfe*£fctfff&Ut. 

[0016] *mx'it. lEmswimtfLmmm 

kmffivg^«*corat6 0-10 0 ,, C^T4. 0-4. 
8VOflMESr««inLTi<0«E«EHfc:«»tt (OT, 

zamtteVBrntw ) xstt, ±iec7)3t«^6 0 

~100°C£T4. 0-4. SVoeJET-fodkT'H 
fSt/Cti^U ±ie«3t«f*C6 0-l 0 O'CtT 
4. 0-4. 8V«0|>JJ»^£^irt*£fc?36*LT 

30 [0017] mssmm.^ e o °cmx-h * t ms» 

«E«**«a* t 10 0 , C&lHi*i:«fi Ji 5 > 
W^Smft^W^Mk*^ L < 3r & . «E«*Wa«ti 

4 . 0 v*itT"J> I. b W.E&mz X I ®&®*®%w 

4. 8vimtib VB*wmwiiMtn^fttfJz 
%<%h. wm$ww&4 . 2-4 . 5 vm«c*f 

40 [0018] jjevEftnovmuttttzises^v) 

0. 5«MBK7BIBW*Jff*Lu. 0. 5«IBI*j«-C 

b&bms.mxmkwjrKw ®izmi<it2m®-~ 

5 B IBPC h * . * fc, 1E«»<7)?flJK k mff(7)P«ii± 

[0 0 193 *^BHt*J<tSLi,MnyMi- y 02t'a$ 
50 «HBBT****«IF4 U». *»ft»<0«ttSlffl«fi-C 
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L ixMnyMi-yOz^^CiO'Jf-^A^ISiH- 

[0021] *»WCtt«E«J*U<OL i,Mn,Mi-, 
3Mfc*s W ft «fflM«fcXttZJWKI*WiS 10 
X»i«*ft*fiy^r6s6Stt ! S:V^ Li,Mn,Mi- s O! 

#f#<i>*ift%£i M^lSWKv^WfcW*^ 
[0022] aW6«(ctJ»tiiEaSSftKWi, flUtfJa 

^wmmmzr^vyzf? -y ? . ma. *■ * f- 

xy7*7v?^a-*y*»©*fc*&£tti:*S-&*ftf> 20 
£ AM U . 7. 7 'J <>>^ii jE«*1WMc&ffi LX(2ffi8 

iS> U 7 v -ft. b - y r ^ . ^ U r h 7 7/M- nif U y , 

IS*WflV^*l.&. IES**tt*: LXltTlUi-^A 
», ^xVUXSJ^StfJBV^ilft. 
[0023] *»fcOT . ES^JHBOSH&tt 
2 7~3 7Xt > *&ifc**#4U\ fflK3P**2 7%* 30 

arc* a t ttSRsaTOtsss fit < <^cO mmm 
•mmmngmii. wm^m $m®m%fc±izM 

[00 24] *^HJtCfflV^L i,MnxMi-y02t'^'$ 

yxr^-ft^Bifc vi-vMt&vsitnm.Gmmmmtiz* 

0 5 0 0-1 0 0 O'CX-ffitft. Xlil 0 0-3 0 O'CX' 

*£&ftfri z t iz* *)wmzti& . m§\gk&omtt% 
m y ^hxm^nvii y ^*>*i&fb!ft£**rr ft 

[0025] *J*£j£-C«3i-f 'Jf>AW<0 
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iztoiizkimiziitL^. 

[0026] mmtK&iytfyit-Sifot ixit. fflt 

%H (MnzOa. MnO, MnOif) Xii*0?Md$&l, 

co-? y iivnw^ ma . 3 mxh ft z t tfft 1 1 v*. v 
ytfyw&u±, imcoi<7)mmmixi>2M&. 
±.zmtiximixi>£i\ 

[0 0 27] *Jt. Uf-^A-^y^ytt-frRfkftSrffl 

Mc7)ifflgtgt Sr-^tf^^gtry^-r^r^* y * 

i o- i 9&tX'comz^mix 8 o 0-9 6 o'cxm 
jmzmm-t&ztizx*). m^tm^^< 0 

[0028) H«t^4#STCfSM5-|r^b^fti: IX 

i±. xmitm. wtm. ****.mm. am « 

#?!6T'ffiffl IX t> J: < . 2 «fiLt LT ffiffl LT t> 
[0029] *«BH<0 y f-7 AZJWKSfctJ . 

«Hfrvf*ifcttJ?jT*,6. S^Sx7r^fctT(±7 

l±i;* K ^'xf-;^-^-h (jy 
Ts DEC ) , xfMf;W-^-h, 
;P7"DhVl^*-^- h . *+A>A yrof;!/^-*;^ 

»TXtt2aJ3LJ:*ii-&LTflEfflT&S. S^c. ffl<0» 

mtmixmaixi**^. ttz. m^mmm 

[0030] *«W«*>*»&tf*!/ T-«IW(t* 

C104-. CF3SO3-. B 
F4-. PF$", AsFs". SbFe", CF3CO2-, 

(CF3SO2) tN-*?ZT-*yt~fho^j*m*i8- 
iu. ztL^<7)\,^tifrimxk$:&m-r&zktfi& 

[0031] xv-?-mMmmtm&it. ±mt 
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m . mwv- 10-294131 \,zm**fitz7 -aw 

-Df>/A'-7;Wn (TDlf;i/t"-;Ux-f;P) £ 

[oo32] ±sM®mm : &xizxv -?-mmmza 

WC, 'J-f->Atg*^^l,l;M«(iO. 2-2. 0^ 

/u -v h^zti&ztfimt lv\ zcv&mzmm-t 

TtS. L<(20. 5-1. St/U/'J-y 

[00333 xftwizMfi nmimmt. 

■t&m-u±mzmfezti%^i)\ mut <j ^a&js. 
mmi. m$ki 4. i sm^m^ 

/ci^Ai§Mfo\ ^JliS. ±«Hi'p\ KgR&& IS 

*m.mvmx'%h. &tz. mmtixa, mt 

[0034] m^mi±nmm^±izm^tih 
z t #m l < . AffiiMttt t lt(±^?s. - •/ 

m&toitm t ftffivs»«« t vmzjYte-? h *av- 9 

]y yy < )\,Amtfm t < mmztiz . 
[0035] *%Bj-cif htih v^A.-<xmmimz 
6 0'CJiLhcO^T\ m : &izitKxmx.*n* : ®%fr 
^mtam^&^bx^^x'. 6 0~8 5'c-e#«i$ 
it&zti)Wti*<\ Ltztf~>x. mzmmi&gtfim 

wmmzmtximztii. 

[00 36] 

[HMW filTfcldtW (Wl~7 ) attrtHSW (W8 
-13) (=J:«)*W!H«#WICR)IW**<. 

[00 3 7] [MlHSir^y^fcaBR^nA^tf 
ltft£#/c. *BHfc; 'J f"> A*?§?SK±Evy^y - ? 

[0038] _LK»*tf>C u K attCJ: * XHHIifrMr 
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8 

O&HI, 2 0=18£, 3 3 9S. 4 5S, 6 1 

*«W*23S»C 2/mt«^4Ji«gfflMOL i M 
n 0 a W& X h h Z. k tfhfr ^tz.ttz. «*<05c*» 
ViiZX*). Vm±L i Mno.ssC ro. os OiX'hh Z b 
tfb fritz. . 

[0039] mmm-sMmnt u JEmmnt 

T-tJ-uyyy-yfktfVT-hyy/utox.i-uykZ 
M^t (SftlbT'8 0/l 5/5) . Yiv^yimn-o 
10 ^ifML. y-vmzfmLtz. Z<r)i/-h£mm3 
m mKtT^fe # . 1 8 O'CCT 2 «l8lltSlfttt L-Tt . T 

fcL. Sfll 8mmtIS 2 0^m(7)T;US-'>A?gjE 

[00403 -bys>-^^{iJl§25/zm<7)^7L^ , J 

*7m*%m<mm t l, t®*m^t<i s u s 3 1 

=E;l//y -y h;l-i:^l)J;3{CECtDECc01 : lOM 

9XnX, S U S 3 1 6 Lfrbtch7~—XifsEMM. S 
US 3 1 6L«>&&&**-yTa*ftMi::5TSJ:3{C, 

^$3. 2mm^3-<y-t^$riffl4T7t. 
[0041] I«3>f>-fe;^fflK 75W 
Ha»+fC. jESvS%®1 gfcfcO 1 5 0 m A^ms 
®JgT'4. 3V4T3e«gt3t«L. -t<0«4. 3VcO$ 

melxjem Lxftwmtfk 1 0 B^raTt-4 . 3 vcomaEp 

(CfcV^T. 4. 0Vja±t'«0ft^^{i9. O^T'J) 
0,4. 2VtLhT<omjE«J^ia«i8. 5«HT*r) 

[0042] ±teu f->Az<w5a* 5 o-ctc-ciEffiffi 

1 g ft tz 9 3 0 m AO«St*JrCJJBtflE4 . 3 V 
fc LTJ6«aE3WILs 5 OiCtTIESiSftK 1 g*fc 0 

3 o m A<ommm&x'fmK 2 . 0 vt ltsi;^ 

2-^-f^/WB<0tt«Sft4:iWx*;l/^*«)fc 
k^-?>. ^iX-?tl20 2mAh/g, 6 1 5mWh/g 

OOmAh/g, 6 0 8mWh/gS:*ftf?fLT^7t. 

[0043] [M2] mikmmizLxnwco^ 
A-dmm* . 7 5x: tr jEsaiMt 1 g *fc o 1 5 o 
m a w«atfflrc 2.ov* t'g€aT-«« l , ^sr»a 
ttft i o B#raxis«& *rr l/c . fti»»ti^ 

;^{i-?-fL-? f *l2 8 5mAh/g. 7 2 0mWh/gt 
*oJt. 2 8 5mAh/g<OjttlS*<0d%iEflKSIWf 
1 g *fc <5 1 5 0 m AO«S^T<7)SriSfi{i 2 3 0 
50 mAh/g-C* 1 ), ftJtSWItttefcfiSfTft->fe. 
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[00443 ims^miknmzLx^htit^)^ 
j>-&mm . 6 5°azxsEma^M ig*fc03Om 

AOHJSa? JSTTPB«E 2 . 0 Vifc LXfeMtmMM I . 
2tM ^;l^g<Ott«Sfti:K«x*;^?&«ftfci: £ 

ftlfil2 2 5mAh/g, 64 5mWh/gtft 
oft. 

[0 0 4 51 [M4] mipgasfcLT^fifc'j^ 

AZJMK6* . 3 O-CttTIffivS^S 1 gftfc 0 3 0 m 
A <0«8it&&TTfiBflE 2. 0 V fc L X £«8iEft1K L . 

^, fixmi3 0mAh/g, 4 2 0mWh/gtft 
oft, 

[0046] [W5] 3f£m5r7 0'C, 4. 4VT1t-o£ 

jaw*** 1 1 Rate tx vf?M,-<mmzwz. ^ 
>)j-iy<uz<xmm 5 oxx-nEKSiMti g*fco 3 
0 m a o«fi5&ST-±i®mE 4 . 3 v fc lt smmzm 

l , 5 OlClCT jEttiHMt 1 g frtl <0 3 0 m AC0SS® 
Jg-CTPMJE2. 0V<kLT£1ESafcmU 2-*M7/W 

195mAh/g > 5 9 2mWh/gT'&o£. 

[0047] [m6}%m7uA(?)frh*)mmkz& 
m Lwmm 1 t mmiz tx y 

1 1 mmiz&mgk&vmttmmoL i m n o 
2 mmxh -> * . t £ . «j*07cs^ic 

iOffl^'L i Mno.ssFeo. ^OzXhh^kifihfr 

[0048] mi tftmizajy-tjmmt. mit 
mmz 8 ovcrm&mwzx , ie«s^« uftfcoi 

5 0mA«lSfIt4. 3V^T'^m^l:L. -e<7) 
f£4. 3V^gmffit'3E«LT3EmW*10B#iaf 
4 . 3 V<offfi£Mjn£iin' L U f-*7AZ&mM£#*:. 

^^St*3UT4. OVJiLhT'^BE^^Pal 
li8. 8lSflUT'S>y, 4. 2 ViiLfC'Ottffi^^i 
8. 3B$ra-CS>o7t„ 

[0049] JJE'J *»>AZ<MEtfcJI!V\ 8 0'Ct 
T , JEffiiSWH 1 g*fc 0 3 0 m A<0«SH&*-C±|Rtt 

E4. 3vtLTjeiaBWU mtsmi sb*:*) 
3 0mA<omm&x'Tmm&2. ovtixx&m 
WML 2+M 9 i^^wmMttim^iv^^tz 

bZ.h. ^-ftl2 3 3mAh/g, 6 38mWh/g 
X'h-itl. 

[0050] [ m 7 ] mm? □ a^* 0 ciiryi^ 5 

-?2>£<£J3Uci3l-«:0iJl fc|5)«{cLT^>*'y-T 
;U$:^A»k&tt££l£U 0iJl fcH«lcy*"> 

iMnOiatifi-C**.! tt*057C 
S^*fC«tOL i Mno.93A 1 o.o702TS>l>C:i;* { *) 



6) #112 0 0 1 -2 36 1 7 

1 0 

[ 0 0 5 1 3 01 1 1 mmizm 1 1 saKca-f y&vzft 

m L . ffl 1 1 H«t 7 5°C@g«4> £T , 1 
g{CO# 1 50mAt'4. 3ViT£«SE£tU 
»4. 3V^mET'5tmL-Cjt«W^l 0W 
4 . 3 V«omEEnSO?r^TL y-f^AZiJCtMSrffrt:. 
3rfc. C^SWCtJWC. 4. 0 VJ^T'OSUWalJi 
8. 8B*iaT'*>9, 4. 2VtLhT'COft#8§r Q U±8. 3 

[0052] JJEUf">AZ»«ffiS:JHV^T» 7 5*Cfc 

io t , smmm'g. 1 g *fc o 3 0 m A««a«flrr±iR* 

JE4 . 3 v L,T5£*«Bfc*U lEffi&HMt 1 g*fc 9 
3 0mAtf5«aaf«TTIE«BE2. OV4:LT£«8S* 

^6. **l-e*T.2 1 3mAh/g, 6 15mWh/gt 

[0053] [0i|8 ] 7 5 < CTWfffi«ft£ff;Mn&»o 

fciawiw 1 1 mmz tx y f-> Azjrsrft l 

20 fci:;*. -e^fLl 35mAh/g, 43 5mWh/ 

[00 54] [ffl9] 7 5iC?<0llE«ftS:ffiM:a»o 
fcJjlWiffl 3 1 15]«{; IX U f-> AZi^ffiSr^M L 

tztZ\b, fiimi6 0mAh/g, 5 0 5mWh/ 
g"C$>o^:. 

[0055] [M 1 0 ] 7 5t:TaCEfit**?T;b%ft> 

30 fc. iou^Aza:iEt*ffli-\ 0"l4tPittt?as^i 

tztZ.b. *il«t9 2mAh/g. 30 1mWh/g 
[0056] [fl 1 1 ] nE.m<r>W£Z 3 . 9Vtjg 

g itzumm i fc 3*t lt y ^z»:«ffi^^s5! 
^coy^AZi^m^srfflvv 0iji tmmzftfo 

46^ti^» ^-iX-fill 55mAh/g, 5 10mWh 
40 [0057] [0H1 2] «EEtm<Offl««r 3 OXIfcSBg 

^ix-fill 50mAh/g, 482mWh/ 
gX'fo-otl. 

[0058] m 1 3 ] *E«»£ff;b$ra»->fcfflUi01 
6kH«fc:LTyf->AZ<WKI!itf«HLfc. i<oy^ 
7AZMi^^\ W6fcR*fcjetW8rfirW 2 If 

50 fl-etll 80mAh/g, 5 7 2 mWh/gT*r>fc. 
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[0059] < . ££tta*K< > 6 o*m±.~ci>m?z hitimv 



F^-A(##) 5H003 AA02 AA04 AA10 BA01 BA02 
BA07 BB05 BC01 BC06 BDOO 
BD01 

5H014 AA01 AA06 BB01 BB08 BB12 
EE10 HHOO HH04 

5H029 AJ03 AJ05 AJ12 AK03 AL12 
AM03 AM04 AM05 AM07 CJ02 
CJ15 CJ16 DJ16 DJ17 HJ02 
HJ14 HJ18 
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